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The maximum relief oDiscovery Rupes is
estimated to be ~1.5 kimased on aligital elevation

Thus it is reasonable to assuthat thrustfaults as-
sociated with lobate scarps will fallithin a range in

model generated by digital stereophotogrametry using® of 25°+10°.

Mariner 10stereopairs [1]. The horizontal shorten-
ing across Discoveryassuming that the height of the

Discovery Rupes ishe largestiobate scarp
that hasbeen observed on MercuryNew measure-

scarp is a function of the displacement on the fault, is ments of the dimensions discovery using digital

estimated to be 2 to 6 km overange in dip of the
fault-plane of 25+10°. Using estimates of the dis-
placementD) andfault length (), indicatesthat the
thrust fault associated withDiscovery is consistent
with lower values oD/L expected for terrestrial faults.
This is also thecase forother lobate scarps on Mer-
cury. Previous estimates by Stromatt [2] of the
decrease in radius &flercury due global contraction
of 1 to 2 km arebased on an average vertical dis-
placement 1 km assuming scarp heights raingm
0.5 and 3 km. Theesults of thisstudyindicatethat
lobate scrarps have @nge in maximum height of
about0.1 to 1.5 km. Thus thdecrease ihe radius
of Mercury resulting from global contractiomay be
on the order of 1 km or less.

Lobate scarps on Mercugnd theircounter-
parts on Mars are thought to resfutim thrustfault-
ing [2,3,4,5,6,7]. Theimplest kinematic modehat
can beenvisioned involves deformation associated
with a thrust faulthat propagates upwardmdbreaks
the surface. Inthis case, the amount of horizontal
shortening can be estimated by assunthmt it is a
function of the dip of the fault-planand the dis-
placement on the fault. Given the elevation of the
scarp f) and thefault-plane dip 9), the displacement
(D) necessary to restotthe topography to glanar
surface is given byp = h/sin 6 and the horizontal
shortening § is given byS = h/tan 8. The optimum
angle@ at which faulting will occur is given kan 20
=1/us wherepsis defined ashe coefficient ofinternal
friction [8]. Laboratorydata on the maximum shear
stress to initiate slidinépr a givennormal stres$or a
variety of rock typesre best fit by amaximum coef-
ficient of static friction of 0.6 to 0.9best fit ps
0.85)[9]. Thissuggestghat thrustfaults will form
with dips from about 24to 3C°. Although field
measurements d for thrust faultstypically range
between 20 to 25 [8], the large-scale WindRiver
thrust fault,for example has aaveraged of 35 [10].

stereophotogrametry ddariner 10stereopairs indi-
catethat the maximunmelief of Discovery is~1.5 km

[1]. The amount of horizontal shorteniagross Dis-
covery Rupedor arange inf (25°+10°) is estimated

to on the order of 2.1 to 5.6 km (~3.2 kmBat 25).
Estimates of the horizontal shorteniagd displace-
ment on the faulassociated witlDiscovery allows a
comparison with terrestrial thrust faults.Recent
studies based on field observations indicapositive
correlation existbetweerthe maximum displacement
on a fault D) and the length of théault trace ()
[11,12,13,14]. This scaling relationship holfis all

the faulttypes(i.e., normal, strike-slipand thrust) in

a wide variety of tectonic settingsd awide range of
lengthscales with values d@/L rangingbetween 10

and 10° [11]. The displacement on the faa$soci-
ated with Discovery Rupes is estimated to be 3.6 km at
0 = 25 and length of the fault is on the order 550 km.
This is consistent wittower values ofD/L expected
for terrestrial faults (Figure 1).

The distributed naturand generally random orienta-
tions of the thrust faults ohlercury [2,3,4] indicates
that compressional stresses wengdely distributed
and horizontally isotropic. This is consistent with
compressional stresses resulting from global contrac-
tion. Strom et al. [2buggestedhat lobate scarps re-
flect global contractiorthat resulted in a significant
decrease in Mercury’'sadius. Assuming an average
vertical displacement of 1 km based on estimates of
scarp heights ranginfjom 0.5and 3 km andault-
plane dips of 45and 285, they estimated a decrease in
the radius of planet of 1 to 2 kniNew measurements
based ondigital stereophotogrametrfor Discovery
Rupes and photoclinometry on othetobate scarps
indicate a range in maximum height aifout0.1 to

1.5 km. A more accurateverage of maximum height
for moderateand large-scale scarps is 500 m. Using
estimates of the total length of scarps of 15,150 km
from Strom etal. [2] mapped over 23.8% of the
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surface, thelecrease in surfa@ea is estimated to be
~1.5% 10" km? assuming a fault-plane dip 25 This
represents a decreasetie radius of the planet of ~1
km. If the average fault-plane dip is >25the de-
crease in radius fallelow 1km. In orderfor the
radius decrease to approactkr®, theaverage fault-
plane dipwould have to bdelow 15. Thus the de-
crease irthe radius oMercury due to global contrac-
tion is estimated to be on the order of 1 km or less.
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Figure 1. Log-log plot of maximum displacement Vs fault length for terrestrial faults and fault associated with
Discovery Ripes. The data for terrestrial faults is from nine different data sets (includes data for 29

thrust faults) [see 11].



